Effects of chronic ethanol administration on brain interstitial fluid levels of Methionine-enkephalin as measured by microdialysis in vivo.
The level of Met-enkephalin in the brain is inversely correlated with ethanol consumption and is controlled partially through efflux activity of peptide transport system-1 (PTS-1) at the blood-brain barrier (BBB). Prolonged alcohol drinking can perturb aspects of this system, including a loss of control of Met-enkephalin levels at the transcriptional and translational levels, and impaired release of Met-enkephalin from tissue sources. Met-enkephalin levels in whole brain homogenates often first paradoxically increase after a few days of ethanol drinking and then decrease with the development of physical dependence. Which of those various changes drives the others is unclear. To clarify these interactions, we here determined the levels of Met-enkephalin in striatal interstitial fluid (ISF) by microdialysis, striatal tissue homogenates, and serum after chronic ethanol treatment and alcohol withdrawal. Mice received ethanol (5%) in liquid diet for 7 days (ethanol-treated) and others withdrawn for a day following 7-day treatment (withdrawal). There was a significant (P<0.05) difference in the levels of Met-enkephalin in striatal microdialysate between the control (79.1+/-5.9 pg/ml) and ethanol-treated group (94.9+/-4.3 pg/ml), which was lost by withdrawing ethanol (83.9+/-3.8 pg/ml). In contrast, ethanol treatment did not affect Met-enkephalin levels in the striatal tissue. In the ethanol-treated group, there was a significant (P<0.05) reduction of the levels of Met-enkephalin in serum to 70.5% of control levels. This decrease was restored to the level of control by withdrawing ethanol. These reversible changes in ISF and serum are readily explained by the known changes in the efflux activity of PTS-1 at the BBB.